INTRODUCTION {#sec1-1}
============

Vesico ureteral reflux (VUR) affects approximately 1% of all children, with a range of incidence between 20% and 35% in children with urinary tract infection (UTI).\[[@ref1][@ref2]\] It has been reported that VUR is diagnosed in 60% of children after an episode of UTI in the first year of life and in 30% beyond 2 years of age.\[[@ref3]\] Low grade VUR (according to International Reflux Grading System) usually resolves spontaneously within the first years of life. A still inconclusive debate is pending about the value of different approaches to manage children with higher grade VUR, especially when urinary tract infections require continuous antibiotic prophylaxis.\[[@ref4]\] Comparative analyses include conservative versus different surgical treatments, evaluating possible development of late complications. The research of a favored approach may underscore the need for a better risk-stratification of patients with VUR to offer the best treatment for each case. Relationship between reflux and pyelonephritis remains unclear. Children without documented VUR get pyelonephritis and scarring;\[[@ref5]\] recurrent infections reflect a complex interaction between bacteria and host where reflux plays the role of an additional risk factor whose relevance is magnified by the possibility of effective surgical correction. The role of other nonsurgical options beyond antibiotic therapy, such as proper management of constipation and voiding disorders is too frequently under considered. Surgical treatment takes the risk to disregard other important factors which continue to influence clinical course and prognosis of individual cases despite the initial radiological "*success*".\[[@ref6]--[@ref8]\] Evidences do not seem in favor of surgery over medical treatment, as far as long-term results are concerned.\[[@ref9]\] Most of these studies reflect experiences based on the "gold standard" of traditional open anti reflux surgery.\[[@ref10]--[@ref11]\] Widespread diffusion of endoscopic treatment of VUR as an alternative to long-term antibiotic prophylaxis or open surgery meets families' expectations for a "quick fix" solution to the problem, with a high success rate and few complications whenever medical approach appears inconclusive.\[[@ref4][@ref12][@ref13]\] This solution despite its increasing popularity sill raises questions about long-term issues and durability.\[[@ref6][@ref12][@ref14][@ref15]\] The aim of the present study was

To review factors influencing the success among a single center series of primary VUR cases treated by single or repeated endoscopic Deflux^®^injectionTo analyze long-term outcome (recurrent UTI, VUR recurrence, incidence of new renal scarring or further renal function damage) after an initially successful endoscopic treatment.

MATERIALS AND METHODS {#sec1-2}
=====================

One hundred twenty six patients were extracted from 214 children who underwent endoscopic treatment for VUR between January 2000 and December 2009, at the Pediatric Surgery and Pediatric Urology Unit of the San Camillo-Forlanini Hospital (Rome, Italy). We excluded patients with VUR associated to duplicated system, neurogenic bladder, posterior urethral valves, and contralateral obstructive uropathies. Patients' records were revised to extract demographic and clinical data (gender, age, and mode of diagnosis, UTI, voiding dysfunctions, VUR grade and side, renal separate function and scars, age at first treatment, number of endoscopic treatments, final result). Reflux was diagnosed by Ultrasonography (US) and Micturating Cystouretrogram (MCUG); a Tc^99^-dimercaptosuccinic acid (DMSA) renal scan was always performed. VUR was scored according to the International Reflux Study grading system.\[[@ref16]\] Indications of endoscopic treatment were an unvaried high grade VUR (IV--V) at 1 year from diagnosis and/or and recurrent UTI on antibiotic prophylaxis even in presence of mild grade VUR (III grade). Mild refluxes (I--II grade) were treated only if associated to contralateral higher grade VUR. Endoscopic treatment was always performed under general anesthesia by two senior pediatric urologists. Dextranomer/Hyaluronic Acid (Deflux^®^) was used as bulking agent in all cases. The needle was introduced submucosally under the ureteral orifice at the 6′o clock position and 1.0 ml of Deflux was injected (range 0, 5--2, 0 ml). The procedure was repeated twice or three times in cases of persistent VUR at a mean interval of 6 months (range 3 months--1 year). Open surgery was advised in cases of repeated failures. US was performed a week after the procedure to exclude secondary ureteral obstruction and MCUG after 3--5 months, to check VUR persistence. Treatment was recorded as successful after reflux disappearance or low grading \< II. Antibiotic prophylaxis (ABP) was continued for almost 1 month after endoscopic correction. Long-term results were evaluated for patients who received endoscopic treatment only. A telephone interview was made at a minimum of 1 year from the last negative MCUG. Grade of parental satisfaction was scored using the Likert scale. Recurrent UTI episodes after successful VUR treatment were recorded. A new MCUG and DMSA scan were proposed for these patients. Results and time elapsed from last treatment were added to a database where age and symptoms at diagnosis (recurrent UTI, voiding dysfunctions independent from infectious episodes), initial grade and side of VUR, initial renal state, age at first treatment and number of treatments were reported. Data were analyzed with Graph Pad Instat software, version 3.10. The Chi-square test was used for univariate comparisons. The Fisher\'s exact test was used for categorical variables. Multiple regression tests were used for factors influencing successful endoscopic treatment of VUR and affecting long-term outcome. A value of *P* \< 0.001 was considered significant.

RESULTS {#sec1-3}
=======

Male female ratio was 62 to 64; median age at diagnosis was 28 months (range 1 month--14 years). Forty five patients (36%) had a prenatal diagnosis of hydronephrosis, whereas in 72 (57%) VUR was detected after single or recurrent episodes of UTI. In nine patients (7%) MCUG resulted positive after occasional discovery of pyelo-ureteral dilatation at an US performed for extra urinary reasons (vomiting, abdominal pain, or trauma). Dysfunctional voiding was recorded in 20 cases (5 males, 15 females); enuresis was always investigated as a possible spy of dysfunction. VUR was unilateral in 56 patients and bilateral VUR in 69 and affected 198 renal units. Preinjection VUR grade was I in 1, II in 27, III in 107, IV in 59, and V in 4 renal units. Whenever median age at diagnosis was considered it was 1.5 months for Grade V, 7 months for Grade IV, and 26 months for Grade III. Reduced renal uptake at DMSA scan was evidenced in 51 renal units and scarring in 24. Median age at the first endoscopic treatment was 34.5 months (range 5 months--14 years); indications were persistent high grade VUR (IV--V) in 55 patients (44%) and recurrent IVU under ABP in 92 (73%). We performed 267 Deflux injections on 198 ureters (mean 1.3 per ureter) with a maximum of two procedures for 62 patients (49%) and three for 4 (3%). Final results are illustrated on \[[Figure 1](#F1){ref-type="fig"}\]. A complete reflux resolution was achieved in 79 patients (68%), low grading \<2 in 21 (20%) while persistence or not significant reduction was recorded in 15 (11%), who underwent ureteric reimplantation for persistence of severe VUR, associated with recurrent UTI in 8. Four patients were lost at follow up and postoperative MCUG were not available. Multiple regression analysis was performed on the remaining 122 patients to calculate the impact of different prognostic factors on final outcome after endoscopic Deflux injection on single ureters. Results are reported in \[[Table 1](#T1){ref-type="table"}\].

![Final results of endoscopic treatment at 3--5 months vs grade of VUR (198 renal units in 126 patients)](UA-4-19-g001){#F1}

###### 

Multiple regression analysis of outcome among 191 renal refluxing units in 122 patients treated by endoscopic deflux injection

![](UA-4-19-g002)

We found a significant negative correlation between grade, bilaterality, history of recurrent UTI, and resolution of reflux at 3 months from last Deflux injection. A telephone interview was made in those cases who

had a negative post injection MCUG done at least one year before the interview;had not been submitted to open surgery after unsuccessful endoscopic treatment.

Eighty patients were selected (M/F ratio 39/41); mean age at control was 8.3 years (range 2--12). Time since last endoscopic treatment ranged from 13 to 148 months (mean 63). Parental satisfaction was tested. An excellent grade of satisfaction was reported in 85% of cases; the remaining 15% (12 patients) complained of persistent UTI and/or minor voiding disturbances, despite successful endoscopic treatment. All patients had a new MCUG and DMSA scan performed. Recurrence of VUR ≥ grade 2 was found in 5 out of 16 renal units (31%) and interested four out of 12 patients. New renal scars or further reduced renal uptake were found in 4 out 16 units (25%) and were associated to a recurrent VUR only in one case. Late recurrence of VUR in patients with a previous successful endoscopic treatment was correlated to clinical history of each patient. Gender, preinjection voiding dysfunction, recurrent UTI, VUR grade, uni/bilaterality, and renal uptake at diagnosis were taken into consideration. Multiple regression analysis results are reported in \[[Table 2](#T2){ref-type="table"}\].

###### 

Influence of different clinical variables on late recurrence of VUR outcome among 118 renal units in 80 patients successfully treated by endoscopic Deflux injection

![](UA-4-19-g003)

Twelve of our patients among those who could be included in the long-term follow up reported recurrent episodes of UTI despite successful endoscopic reflux correction. Recurrence of VUR was demonstrated in 31% of already treated ureteral units. Deteriorated renal function in terms of decreased uptake or additional scarring was documented in 25% independently from the presence of a new reflux. Symptomatic UTI and a history of voiding dysfunction were significantly associated to a higher rate of VUR recurrence even after a previously negative post injection MCUG. Further deterioration of renal uptake or new renal scars appeared to be dependent upon different clinical variables and not necessarily associated to a recurrent VUR.

DISCUSSION {#sec1-4}
==========

Optimal management of VUR is still a controversial matter.\[[@ref17]\] Even after several studies\[[@ref18][@ref19]\] we lack conclusive evidences in favor or against any reasonable treatment. Prenatally diagnosed VUR associated with congenital renal damage is a rather different entity than later observed symptomatic VUR associated with focal renal scarring and dysfunctional elimination syndrome (DES). Furthermore Gordon *et al*.,\[[@ref20]\] showed that the presence of VUR is a weak predictor of the presence of renal damage in hospitalized children with UTI. The potential of spontaneous reduction of VUR during the follow-up has been quoted between 20% and 50% in 5-year follow-up.\[[@ref21]\] The risk of UTI was estimated 57.6% among 735 patients during conservative management.\[[@ref22]\] Grain *et al*.,\[[@ref23]\] suggested the use of antibiotic prophylaxis in patients with primitive VUR associated with UTI to prevent renal parenchymal damage. The main advantage of antibiotic prophylaxis is avoiding invasive procedures; whereas the major disadvantage is persistence of reflux despite long-term treatment, with a low success rate after 1 year (33% in grade II-IV reflux).\[[@ref24]\] International Reflux Study reported no difference between the medical treatment and surgical approach in children with III and IV grade VUR to prevent renal damage.\[[@ref25]\] An individualized approach to children with VUR is therefore recommended considering individual risk factors like congenital upper tract anomalies associated with reflux and voiding habits; constipation and family compliance to conservative treatment; evaluation and management of a febrile illness or lower urinary tract symptoms. Endoscopic treatment for VUR was first introduced in 1981 by Matouschek\[[@ref26]\] and was popularized by O'Donnell and Puri.\[[@ref27]\] Injection of a bulking agent under ureteric meatal mucosa creates a solid support and elongates intramural ureter.\[[@ref28]\] Many studies reported endoscopic treatment to be effective and safe as a first-line therapy for VUR; however, the ideal agent has not yet been identified.\[[@ref29][@ref30]\] Nowadays, Deflux and Macroplastique are the most frequently used bulking agents with a reported success rate between 68% and 90%.\[[@ref31][@ref32]\]

Endoscopic approach allows VUR correction with less hospital stay and morbidity.\[[@ref33]\] Open surgery remains the gold standard of treatment in terms of long-term success rate and reduction of episodes of pyelonephritis; no differences, compared to medical treatment, of new asymptomatic UTI or renal damage have been reported.\[[@ref34]\] Ureteral reimplant is currently reserved for cases of high grade persistent primary VUR following repeated unsuccessful endoscopic treatment.

Straightforward operative approach to VUR has become more attractive after endoscopic anti reflux procedures have been available and parental preferences are often claimed to support indications to early treatment even in mild grade VUR.\[[@ref4]\] There is a risk of under evaluating individual risk factors which affect persistence of VUR and possible reflux-related renal damage and of confusing natural history of the disease. There are no evidences about long-term outcome of endoscopically treated patients after initial success documented by MCUG. Durability and prevention of long-term complications are still under discussion.\[[@ref7][@ref12][@ref14][@ref15]\]

The general rate of success after endoscopic treatment (70%) depends on different factors, such as, sex, grade of reflux and the number of pre-operative UTI.\[[@ref7][@ref12]\] This was confirmed in our series. Patients with ≥2 predictive factors, including febrile UTI, voiding dysfunction, and/or renal parenchymal defects on DMSA scan, may not be optimal candidates for endoscopic treatment for high risk of breakthrough infections and persistent reflux. Whenever endoscopic treatment is elected, these high-risk patients require a more vigilant follow-up, including MCUG, beyond 3 months. Children with \> 3 episodes of recurrent preinjection UTI were 8.5 times more likely than those with only 1 pretreatment UTI to have an infection after Deflux injection. Recurrence of VUR among this group of patients ranges from 13% to 27%\[[@ref7][@ref8][@ref12]\] and reached 31% in our series. Whenever initial severe renal scarring was detected further renal damage at DMSA scan was reported in 2,5% after successful reflux correction and in 6,1% after VUR recurrence.\[[@ref35]\] Among our cases deteriorated uptake was detected at long-term follow up in 25% irrespectively from VUR recurrence.

CONCLUSIONS {#sec1-5}
===========

Based on our experience, we conclude that aside from high reflux grade, recurrent UTI are significantly related to a lower success rate of endoscopic treatment of primary VUR. A preoperative history of recurrent UTI and voiding symptoms seems to be a significant risk factor for late recurrence of VUR and must be kept in consideration during long term follow up of this group of patients even after an initially favorable post injection MCUG. Further renal deterioration, independent from VUR persistence, supports the open debate on the largely unexplained relationship between reflux and parenchymal damage. On these bases current intervals of 3--5 months between this procedure and a negative control MCUG might not be enough to interrupt follow up. Especially if a voiding dysfunction history has been previously recorded on patients note, long-term surveillance is recommended and a new Cystogram may be required after symptomatic episodes of UTI. Nevertheless, progression of scars, independent from VUR persistence, casts further doubt on relationships between reflux and renal damage.
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